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(54) MPEG video disk recording system for high-speed reproduction 

(57) A disic for high-speed reproduction contains position information of successive l-pictures in a recording 
area of a present l-ptcture. Using the above disk, a predetermined waiting time is set in a timer based on a 
selected multiple speed when moving image data is reproduced at high speed. Referring to the position 
information of the l-pictures read from the disIc, a pickup is moved to the position of the following l-picture to 
then be reproduced. The data is reproduced at the moved position if the waiting time given by the timer is 
reached. A larger amount of Image Information is used within a given time according to each selected multiple 
speed in order to realize a high-speed reproduction operation with a more natural image displayed. 
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DISK SYSTEM FOR HIGH-SPEED REPRODUCTION AND HIGH-SPEED 
REPRODUCTION APPARATUS AND METHOD FOR 
MOTION IMAGE DATA USING THE SAME 

The present invention relates to a recording and 
reproduction system for moving image data using a disk, 
and more particularly, to a disk format for high-speed 
reproduction and a high-speed reproduction apparatus and 
method for moving image data using the same. 

According to the MPEG (Moving Pictures Experts Group) 
standard, one GOP (group of pictures) is composed of an I- 
picture (intra-coded picture) , P-pictures (predicted-coded 
pictures) and B-pictures (bidirectional-coded pictures) . 
Among them, the I-picture is coded using its ovn image 
information only. The P-picture is coded using a previous 
I-picture or P-picture, and the B-picture is coded using 
previous and following I-pictures or P-pictures. Both the 
P-picture and the B-picture are coded using motion 
prediction, techniques. Even when a moving picture is 
reproduced, the I-picture is decoded using its own 
information only, whereas the P-picture or the B-picture 
is decoded using previously decoded pictures by the motion 
compensation technique. When each picture of one GOP 
layer according to the MPEG is coded and decoded, the 
relationship between neighbouring pictures is shown in 
Figure lA. 

Referring to Figure IB showing the relationship 
between the decoding sequence and the display sequence for 
each picture, an I-picture is decoded in one GOP and then 
a P-picture is decoded with reference to the decoded I- 
picture, and a B-picture is decoded with reference to the 
I-picture and the P-picture. When the decoded pictures 



speed reproduction key and the number of multiple speed 
for high-speed reproduction are input by a user (step 
110) . If it is judged that the high-speed reproduction 
key and the number of multiple speed have been input in 
step 110^ the controller 16 determines a position to which 
a pickup (not shown) of the transmitter 10 will jump on 
the disk according to the number of multiple speed (step 
120) . For example, if the input number of multiple speed 
represents ten, the controller 16 performs a control 
operation in which the pickup of the transmitter 10 moves 
from a current position to a data recording position after 
10 seconds. The transmitter 10 reads the data at the 
moved position and outputs the read data to the signal 
processor 12 (step 130), The signal processor 12 waits 
until the data read from the moved position, that is, the 
jumped position according to the 10 times speed, becomes 
an I-picture (step 140) . If the I-picture is detected in 
step 140, the signal processor 12 restores the I-picture 
data and outputs the restored data to the outputter 14 
(step 150) . The outputter 14 outputs the restored data to 
a monitor (not shown) . The controller 16 repetitively 
performs the procedures from step 120 to step 140 during 
high-speed reproduction mode. 

Since such a conventional method jumps a disk 
position by a high-speed reproduction interval and 
repetitively performs a reproduction operation for a 
predetermined time from the position, I-pictures which 
exist on the disk are not read. Therefore, the faster the 
speed may be, the greater the number of the I-pictures are 
jumped. 

As a result, the pictures displayed during the high- 
speed reproduction become more severely discontinuous as 
compared with pictures during normal reproduction, which 



position information representing positions of a 
predetermined number of successive I-pictures which are 
recorded after the current I-pictiire on the disk, and the 
I-picture data, are recorded; and 

means for determining positions of the following l- 
pictures to be used for high-speed reproduction using the 
position information recorded on the disk, and reproducing 
the I-picture data recorded on corresponding positions of 
the disk according to the position information 
representing the positions of the determined following l- 
pictures, and repeating the determining and reproducing 
operations . 

Preferably, said means comprises a means for moving 
to the positions of the following I-pictures to be 
reproduced based on the positions of the following I- 
pictures determined during the predetermined waiting time, 
and reproducing the I-picture of the corresponding 
position if the predetermined waiting time elapses. 

Preferably, said means determines the positions of 
the following I-pictures to be reproduced in response to 
the selected multiple speed for high-speed reproduction. 

Preferably, said means comprises: 

a transmitter for reading data from said disk; 

a signal processor for restoring data read from said 
transmitter ; 

a memory for storing the position information of 
successive I-pictures ; 



(bl) detecting the start code of the I-picture among the 
read data; and 

(b2) reading and storing the position information of the 
following I-pictures corresponding to the detected start 
code. 

Preferably, said step (c) comprises the step of 
determining the positions of the following I-pictures for 
high-speed reproduction among the position information 
stored in step (b) , based on the selected multiple speed 
for high-speed reproduction. 

Said step (c) preferably comprises the steps of: 

(cl) setting a waiting time according to the selected 
multiple speed for high-speed reproduction; 

(c2) determining the positions of the following I-pictures 
to be used for high-speed reproduction based on the 
selected multiple speed; and 

(c3) moving to the position of the following I-picture 
determined in step (c2) if the set waiting time is 
reached. 

Said step (c3) preferably comprises the step of 
reading and storing the position information of the 
following I-pictures at the moved position. 

According to a third aspect of the invention there is 
provided a system for the reproduction of moving image 
data at a high-speed according to the MPEG standard, the 
system comprising: 



The invention includes a system or method in 
accordance with the third or foxirth aspects respectively, 
further comprising any one or more features from the 
accompanying description, claims, abstract or Figures, in 
any combination. 

For a better understanding of the invention, and to 
show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, to 
the accompanying diagrammatic drawings, in which: 

Figure lA is a view for explaining the relationship 
between neighbouring pictures when each picture of one GOP 
layer according to the MPEG is coded and decoded; 

Figure IB shows the relationship between the decoding 
sequence and the display sequence for each picture in one 
GOP layer; 

Figure 2 is a block diagram of a conventional high- 
speed reproduction apparatus for moving image data; 

Figure 3 is a flow-chart diagram for explaining the 
operation of the Figure 2 apparatus; 

Figure 4 is a view showing a disk format for high- 
speed reproduction according to an embodiment of the 
present invention; 

Figure 5 is a block diagram of a high-speed 
reproduction apparatus for moving image data using a disk 
according to an embodiment of the present invention; 

Figure 6 is a flow-chart diagram for explaining the 
operation of the Figure 5 apparatus; and 
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The operation of the Figure 5 apparatus having the 
above construction will be described below in more detail 
with reference to Figures 6 and 7. 

If a reproduction key is input by a user, the 
controller 26 controls the Figure 5 apparatus to perform 
a reproduction operation (step 200) . The transmitter 10 
reads the data from the disk and outputs the read data to 
the signal processor 12. The signal processor 12 judges 
whether the data input from the transmitter 10 contains 
the start code of the I-picture (step 210) . If the I- 
picture start code is detected in step 210, the controller 
26 reads position information of the following I-pictures 
contained in the following side of the I-picture start 
code and stores the read position information in the 
memory 18 (step 220) • Thereafter, the controller 2 6 
judges whether the high-speed reproduction key is input 
(step 230) • If the high-speed reproduction key is input, 
the controller 26 sets a predetermined waiting time to the 
timer on the basis of the number of multiple speed input 
together with the high-speed reproduction key. 

A table showing a set waiting time is shown in Figure 
7. The horizontal axis in Figure 7 represents a select 
period of a possible I-picture for high-speed 
reproduction, and the vertical axis therein represents the 
number of multiple speed. In the Figure 7, the table is 
made on the assumption that 50ms is required for a data 
processing time to access an initial one I-picture in the 
transmitter 10, and lOms is further required every time 
the number of jumped I-picture increases by one. The data 
processing time in the transmitter lo is shown in 
parentheses on the horizontal axis of the table, whose 
unit is mili-seconds. Also, in the table, the figures in 
the thicker solid boxes represent waiting times which can 



restored (steps 260 and 270) . The outputter 14 receives 
the restored data from the signal processor 12 and outputs 
the received data under control of the controller 26. The 
controller 26 repetitively performs the procedures from 
step 240 to step 270 during the high-speed reproduction 
mode. 

Since a general one GOP is composed of data having an 
amount of 0.5 seconds (15 frames in case of the NTSC 
system and 12 • 5 frames in case of the PAL system) , the 
interval between the I-pictures in which one I-picture 
exists every one GOP becomes 0.5 seconds. In this case, 
if the moving image data is reproduced at 10 times speed 
using the conventional method, a total of 20 I-pictures 
become lost for 10 seconds. However, since one I-picture 
is reproduced every two I-pictures in the present 
invention, only 10 1-pictures become lost for 10 seconds. 
Also, since about one second is required for processing 
data having an amount of 10 seconds even in the 
reproduction time, an exact 10 times speed reproduction 
can be realized. 

As described above, embodiments of the present 
invention use a larger amount of image information within 
a given time according to a given multiple speed in order 
to realize a high-speed reproduction operation so that a 
more natural image can be displayed. 

While only certain embodiments of the invention have 
been specifically described herein, it will be apparent 
that numerous modifications may be made thereto without 
departing from the scope of the invention. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
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CLAIMS 

1. A disk system for reproducing moving image da^a at 
high speed according to the MPEG standard, the disk system 
comprising: 

a disk on which a start code representing a start of 
an I-picture on a recording area of the I-picture, 
position information representing positions of a 
predetermined number of successive I-pictures which are 
recorded after the current I-picture on the disk, and the 
I-picture data, are recorded; and 

means for determining positions of the following I- 
pictures to be used for high-speed reproduction using the 
position information recorded on the disk, and reproducing 
the I-picture data recorded on corresponding positions of 
the disk according to the position information 
representing the positions of the determined following I- 
pictures, and repeating the determining and reproducing 
operations. 

2. The disk system according to claim 1, wherein said 
means comprises a means for moving to the positions of the 
following I-pictures to be reproduced based on the 
positions of the following I-pictures determined during 
the predetermined waiting time, and reproducing the I- 
picture of the corresponding position if the predetermined 
waiting time elapses. 

3. The disk system according to claim 1 or 2, wherein 
said means determines the positions of the following I- 
pictures to be reproduced in response to the selected 
multiple speed for high-speed reproduction. 
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(b) detecting and storing the position information of the 
I-pictures among the data read in step (a) , and 
reproducing the current I-picture data; and 

(c) finding a recording area of the following I-picture to 
be used for high-speed reproduction using the position 
information stored in step (b) • 

6. The high-speed reproduction method according to claim 
5, wherein said step (b) comprises the steps of: 

(bl) detecting the start code of the I-picture among the 
read data; and 

(b2) reading and storing the position information of the 
following I-pictures corresponding to the detected start 
code. 

7. The high-speed reproduction method according to claim 
5 or 6, wherein said step (c) comprises the step of 
determining the positions of the following I-pictures for 
high-speed reproduction among the position information 
stored in step (b) , based on the selected multiple speed 
for high-speed reproduction. 

8. The high-speed reproduction method according to claim 
5, 6 or 7, wherein said step (c) comprises the steps of: 

(cl) setting a waiting time according to the selected 
multiple speed for high-speed reproduction; 

(c2) determining the positions of the following I-pictures 
to be used for high-speed reproduction based on the 
selected multiple speed; and 
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(ii) reproducing the current I-picture data; 

(iii) determining a position of a subsequent I- 
pictiire data to be used for high-speed reproduction in 
accordance with said position information and a given 
selected multiple speed; and 

(iv) moving to the position of said subsequent I- 
picture; and 

(V) repeating said steps (i) to (iv) . 



12. A system according to claim 10 or a method according 
to claim 11, further comprising one or more features from 

15 the accompanying description, claims, abstract or 
drawings, in any combination, 

13. A system substantially as herein described, with 
reference to Figures 4 to ?• 



14. A high-speed reproduction method substantially as 
herein described with reference to Figures 4 to 7. 



BNSEXXIID; <GB_23C]B264A_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



